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Bratt Colbrar 


OVERHEAD HEATING 
FOR OVERALL WARMTH 


Ideal for factories, showrooms and other large industrial and public buildings, the 


BRATT COLBRAN SATELLITE is designed to give an even temperature throughout the building 
and eliminate all ‘cold spots’. It may be suspended from the ceiling or fixed to 
the wall, as a single unit heater or in assemblies of 2, 3 or 4 unit heaters. 
The SATELLITE is finished in acid-resisting cream vitreous enamel and fitted with 


non-aerated burners which reduce maintenance to a minimum. 


For smaller buildings such as restaurants, bars, shops and offices, there is the 
BRATT COLBRAN MINIATURE. Its double-sided burner radiates two-way, 
free-circulating heat evenly and silently. The MINIATURE is finished in 

cream acid-resisting stoved enamel and weighs only 8 lb. 

The SATELLITE and the MINIATURE are further examples of BRATT COLBRAN’S 
service to industry. They are economical, efficient, and can be 

installed at a fraction of the cost of a floor-level system. 


BRATT COLBRAN LIMITED 4 RddiatiOn company 


LANCELOT ROAD WEMBLEY, MIDDLESEX ° TELEPHONE WE 
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IN INDUSTRY 


Editorial 


Gas Firing is Competitive 


tion at Glasgow recently, an abstract of which we are publishing this 
month, Mr. R. M. Currie made some interesting points about the 
way gas has been able to compete as an industrial fuel since the war. 

The success of industrial gas is all the more remarkable when it is 
realised that of the refined fuels available, it is often the least cheap, taken 
on a purely cost-per-therm basis. Certain advantages which gas possesses 
over other fuels must, therefore, be actually independent of this most 
necessary basic factor, and once industrialists are aware of its possibilities 
they are quick to take advantage of them and install gas firing. 

Modern industry may be said to be developing in two main directions; 
towards better working conditions and towards the ever-increasing 
exploitation of line production, linked with automation. In both of these 
particular directions, the use of gas in industry is particularly helpful, 
but so it might be argued are the other refined fuels. The use of solid 
fuel, smokeless or otherwise, is clearly impracticable in line production pro- 
cesses, and any such process involving enamelling or heat treatment would 
clearly have to revert to intermittent batch working with storage before 
and after the furnace and with the possible resumption of line production 
later. With the high prices now ruling for coke and anthracite, the cost 
of producer gas has risen, so any advantages to be gained over town gas 
on cost alone have largely disappeared; they have also been outweighed 
by the increased cost of labour and plant for local gas production and 
the need to store solid fuel. The extra convenience and excellent service 
provided by town gas are immediately apparent. 

The ease with which heating by town gas is regulated to give a strictly 
controlled furnace temperature and the uniform heating throughout the 
furnace, are both most important factors in reducing the number of reject 
articles turned out. A gas fired furnace is particularly quick to respond 
to slight temperature changes, perhaps rather more so than oil fired 
furnaces; ignition safety devices are also highly developed. The much 
simpler gas burner not only does away with the need for the frequent 
cleaning and maintenance—needed to keep the oil burner in first-class 
condition to ensure smokeless combustion—but also makes possible a 
form of gas immersion heating which has special applications to raising 
the temperatures of liquids—an application, Mr. Currie points out, most 
common in industry. He also refers to a case of steam raising by gas 
for certain process work. In the particular case quoted, apart from the 
extra flexibility provided, the conversion to gas heating was so simple that 
it almost justified the use of gas for that reason alone. 

The advantages that gas firing possesses, such as causing the minimum 
of damage to refractory brickwork, constant quality and combustion 
characteristics, and the absence of any local storage tanks, are well known, 
so perhaps it is not surprising that it can compete in the very cost-conscien- 
tous field of industrial heating, even if it may sometimes seem a little 
dearer on first consideration. 


[« his Presidential address to the Scottish Western Junior Gas Associa- 
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N the application of automatic 

methods to production and assem- 
bly problems, the motor vehicle indus- 
try has always led the way. Indeed, 
the very term ‘assembly line,’ now 
widely used throughout the industry in 
general, first made its appearance in 
the automobile industry. 

First applied to the manufacture of 
passenger cars, assembly line tech- 
niques are now used in the production 
of the millions of commercial vehicles 
of all kinds which are required for 
many different duties in all parts of the 
world. 


Largest in Europe 


One of the best-known examples of 
this is provided by the well-known 
range of Bedford trucks, manufac- 
tured by Vauxhall Motors Ltd. at their 
factory at Dunstable, Bedfordshire. 
With over 4,000 workers engaged at 
the plant, this is the largest establish- 
ment in the whole of Europe to be 
devoted exclusively to the manufacture 
of trucks. 

Gas plays an important part in the 
manufacturing processes at Dunstable, 
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where it is extensively used for such 
heat treatment techniques as harden- 
ing, tempering, normalising and gas 
carburising. The scale of operations 
is so extensive that the company 
makes impressive demands on public 
gas supplies, taking gas from the 
Eastern Gas Board at the approximate 
rate of 900,000 therms a year. 


In the main production building at 
Dunstable, occupying 1.267 mill. sq. ft. 
of the 65-acre site, Bedford trucks 
move off the more than half-mile long 
assembly line at the average rate of 
150 vehicles a day. Total production 
is much larger than this, however, a 
large number of units being produced 
for export in CKD (completely 
knocked down) condition. 


The assembly line runs the full 
length of the building and is served by 
a number of machining and sub- 
assembly areas, which are arranged in 
logical sequence beside it, contribut- 
ing to it such vital components as front 
and rear axles, gear boxes, complete 
engine assemblies and the like. 


It is in these sub-assembly lines, and 
the heat treatment sections which are 
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associated with them, that most of the 
gas-fired equipment is to be found. 
For example, the front and rear 
axles are fitted to the embryo truck 
quite early in its progress along the 
assembly line. It will hardly be neces- 
sary to emphasise the importance of 
these vital components to the success- 
ful and safe operation of the vehicles 
in which they are_ incorporated. 
Efficient techniques for axle shaft heat 
treatment are thus clearly essential. 
All commercial vehicle axle shafts 
are bought in as forgings and undergo 
various machining operations before 
heat treatment. The axle shafts are 
then loaded on to a Thermic continu- 
ous conveyor furnace and the harden- 
ing - quenching - tempering - quenching 
cycle is automatically completed. 


Protective atmosphere 


Axle shafts enter and leave this fur- 
nace through a gas curtain to ensure a 
protective atmosphere and are pro- 
cessed at the rate of 28 an hour, each 
shaft spending about one hour 50 
minutes in the furnace. Primary air 
burners are installed on each side of 
the heating zone, above and below the 
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conveyor. The furnace temperature is 
controlled at 850°C. or to require- 
ments up to 1,000°C. 

An automatic quench is_incor- 
sorated at the discharge end of the 
irdening furnace, the shafts being 
‘Id between rollers and quenched in 
caustic solution. The level of the 

solution is rapidly changed by an 
arrangement of displacement tanks. 

Following this quench, the shafts 

are transferred by a pick-up mech- 
anism to the tempering furnace con- 
veyor which passes them through a 
hot air recirculating gas-fired furnace. 
After tempering, the shafts enter a 
conveyorised water quench before 
proceeding to shot-blasting, crack- 
detection inspection and axle assembly. 

Close temperature control is re- 

quired throughout the heat treatment 
cycle. Batch variations in steel struc- 
ture call for laboratory examination 
and control to ensure that the steel is 
heat treated to specification. Overall 
control of the treatment required by 
successive batches is exercised by the 
laboratory staff, but it is evident also 
that a great deal depends on the 
accumulated experience and skill of 
the men responsible for the operation 
of the equipment on the shop floor. 

This impressive piece of equipment 

is of comparatively recent installation 
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and the former procedure was carried 
out in a semi-automatic gas-fired fur- 
nace which is retained in the produc- 
tion area, although now only envisaged 
as stand-by capacity. Manufactured 
by British Furnaces Ltd., the stand-by 
equipment comprises a _ direct-fired 
furnace with burners on each side. 
Shafts are loaded by hand at the entry 
point of the furnace and are carried 
through it on a chain link conveyor. 
At the completion of their journey 
through the furnace, the shafts drop 
into retaining bars whence they are 
removed by tongs and manually 
placed in a roller press for quenching 
in a caustic solution. After quench- 
ing, the axle shafts follow similar pro- 
cedures to those already described in 
the case of the fully automatic 


equipment which is now in regular use. 


Special problems 


Axle shafts are relatively heavy 
components and it will be obvious that 
they pose their own special problems 
of mechanical handling and the type 
and size of furnace required for treat- 
ment. The large-scale equipment em- 
ployed at Dunstable for this purpose is 
in line with the importance and size 
of these particular components. 

What is perhaps not so obvious to 
the layman is that many of the smaller 


components of a Bedford truck are 
also subjected to appropriate heat 
treatment procedures before joining 
the final assembly line at the appointed 
stage. 

Consider, for example, such smaller 
components as hub bolts, which must 
be ready for assembly at an early 
stage in the progress of the truck down 
the line. Hub bolts are treated in a 
direct-fired furnace, being loaded on 
a slat type conveyor for passing 
through the furnace. 

Quenching takes place in a water 
tank whence the components are 
picked up on a separate conveyor for 
tempering in another hot air recircu- 
lating gas-fired furnace. 

Mention can also be made at this 
point of many other smaller com- 
ponents of the modern motor vehicle 
which are subjected to heat treatment 
of one sort or another. These range 
from drop arm shafts, push rods and 
cylinder head studs to gudgeon pins 
and nuts and bolts. 

Among the equipment at Dunstable 
for these items are a number of 
general purpose batch furnaces while 
gas-fired lead pots are also employed 
in the works where local heat treat- 
ment is required. This process is used 
on a range of components. 

Normalising is another heat treat- 
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Aerial view of the Vauxhall Motors Ltd. factory at Dunstable. 
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Components seen entering the two normalising furnaces at the Bedford truck 
plant. Operation of these Gibbons furnaces is automatic, including shot blast 
at the other end. 


ment process which is clearly impor- 
tant in an undertaking where forgings 
are widely used. All forgings which 
go into the construction of Bedford 
trucks are normalised, this process 
being employed to reduce the risk of 
distortion occurring at a later stage 
and to assist subsequent machining 
procedures. The majority of forgings 
which are processed at Dunstable are 


in fact normalised there, the balance 
being treated at Luton where the com- 
pany’s world-famous passenger cars 
are produced. 

Among components which are nor- 
malised at Dunstable are those for the 
well-known Bedford four - speed 
synchro-mesh gearbox. The gas-fired 
equipment employed at the plant com- 
prises two Gibbons continuous nor- 





Close-up of the entry to a gas carburising furnace at Dunstable. 
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malising furnaces, fitted with direc 
fired burners situated on each side « 
the furnace. Forgings for normalisin 
are loaded on to trays which ai 
pushed through the furnace o 
wheeled tracks. The charge doors 
the entry point of the furnace and th 
pusher mechanism is controlled by 
timer and operated on a time cycle o 
approximately 19-20 minutes pe: 
push. 

Both visual and sound indication of 
the imminence of a new loading opera- 
tion is provided. The two furnaces are 
sited side by side and the general lay- 
out of this area ensures ample room 
for the efficient operation of the 
equipment. This, incidentally, is a 
noticeable feature of the arrangement 
of all the equipment at Dunstable. 


Interesting application 


On leaving the normalising furnaces, 
the forgings (mainly truck transmis- 
sion gears) are automatically trans- 
ferred to hoppers for shot-blasting 
prior to machining. 

Perhaps the most interesting of all 
the many applications of gas in heat 
treatment procedures at Dunstable are 
the gas carburising installations. Com- 
ponents which are gas carburised at 
the plant include all commercial trans- 
mission gears, drop arm shafts and 
rear axle components. 

Vauxhall Motors Ltd. were among 
the first concerns in this country to 
realise the advantages of continuous 
gas carburising as opposed to pack 
carburising, particularly when dealing 
with components of this size in the 
vast numbers demanded by the com- 
pany’s wide range of operations. 
Economic factors are clearly of great 
importance when considering the in- 
stallation of equipment of this type. 

Altogether, four gas carburising fur- 
naces are engaged on various opera- 
tions at the Dunstable plant and all 
of them are supplied with endothermic 
atmosphere gas from the same central 
generating station, which is particu- 
larly well laid out for ease of opera- 
tion and control. The ‘RX’ gas is 
piped from here via a ring main to the 
points were it is required. 


Uniform quality 


Three generators are in operation at 
the station, each generator compris- 
ing two nickel-chrome retorts fired by 
town gas and producing about 2,000 
cu.ft. of atmosphere gas per hour. A 
humidifier ensures that air of the 
required uniform quality is used for 
mixture with the propane and passed 
over the nickel oxide catalyst at tem- 
peratures in the range 1,000°C. Tem- 
perature controller-recorders are by 
Honeywell Brown. 

Automatic control of the atmo- 
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sphere gas at the generating station is 
>(fected through continuous measure- 
ent of dewpoint. Any variations are 
signalled back to the control valves 
to make the necessary adjustments 
in the proportions of the mixture. 
The instrumentation in this case is 
»y Foxboro Yoxall. 

Supplies of atmosphere gas from 
this generating station are piped 
under constant pressure to the four 
furnaces where there are individual 
facilities for additional propane, as 
required to maintain constant carbon 
potential furnace atmosphere. The 
necessary controls and instrumenta- 
tion for this purpose are sited con- 
veniently to each furnace. 

Two of the major installations using 
the atmosphere gas are two con- 
tinuous gas carburising furnaces 
manufactured and supplied by British 
Furnaces Ltd., and used at Dunstable 
for carburising gears for Bedford 
truck transmission systems. These 
two furnaces are heated by gas-fired 
nickel chrome radiant tubes, situated 
in two layers on each side of the 
furnace. The tubes themselves are in- 
stalled in the horizontal plane, above 
and below the furnace track. 


Important difference 


Of these two furnaces, one is fitted 
with a built-in direct-quench unit 
while the other has been designed for 
press-quenching only. Apart from 
this important difference, both fur- 
naces comprise three zones, namely, 
a heating-up zone, carburising zone 
and diffusion zone. Temperatures in 
the carburising zone are of the order 
of 920°C. and quenching takes place 
at approximately 850°C. 

Operation of the furnaces is entirely 
automatic and all the necessary safety 
devices and cycle control indicators 
are incorporated. Operators have a 
clear view of the loading arrangements 
of the furnace and there are visual 
and sound indications of the current 
state of the cycle of operations. 

Components for carburising are set 
up on nickel chrome jigs in readiness 
for entry into the furnace. These 
furnaces, like all the other equipment 
at Dunstable, receive their supplies of 
untreated components by means of 
up-to-date handling devices. It may 
be noted in passing that the plant pos- 
sesses upwards of 40 power-operated 
conveyor systems, with a total length 
of some 8,000 ft. 

Briefly, trays of components for 
carburising are loaded on to charge 
cars which enter a vestibule whence 
they travel through the furnace on 
two parallel tracks. The direction of 
entry is at right angles to the direction 
of movement through the furnace. At 
the other end of the furnace, the trays 
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Axle shaft hardening is carried out in this fully automatic thermic furnace, the 
only manual operation being the loading of shafts on to the conveyor for entry 
into the furnace. 


also leave the discharge vestibule at 
right angles to the direction at which 
they moved through the furnace. 

An operating cycle is 40 minutes 
per track and each track contains 14 
trays. The movement of trays through 
the furnace is staggered, so that one 
tray is extracted every 20 minutes. The 
operation of this furnace is of such 
interest that it is appropriate to con- 
sider the operating cycle in consider- 
able detail. 

At the beginning of the cycle, the 
outside door of the loading vestibule 


opens, when the charge car emerges 
and is loaded with two trays of com- 
ponents. The charge car is powered 
by a hydraulic pusher (employing non- 
inflammable fluid). This pusher, at 
the appropriate time, automatically 
pushes the charge car, with its two 
trays of untreated components, into 
the vestibule. The outer door of the 
vestibule closes, and the vestibule it- 
self is purged with the atmosphere 
gas. 

A period of about five minutes now 
elapses, during which time the inner 


This view of the central endothermic gas generating station at the Dunstable 
works of Vauxhall Motors shows the well-designed layout for ease of operation 


and supervision. 


Atmosphere gas generated here is piped by ring main to the 


three gas carburising furnaces elsewhere in the plant. 









































































































































































doors of the charge vestibule re- 
main closed. At the expiration of this 


time, the inner door of the charge 
vestibule opens and Track A 
* pushes ’. The inner door of the 


vestibule closes, so that one more 
tray has entered the furnace, leaving 
one tray still in the vestibule. A tray 
has now been moved into position at 
the discharge end of the furnace to 
be discharged into the quench vesti- 
bule. 

Thus, the inner door of the dis- 
charge vestibule opens to admit a tray 
(that is, the last in the line of 14) to 
this quench vestibule, which is 
situated over the direct-quench tank. 
‘When this tray is on the lowerator, 
the inner door of the vestibule closes. 


Process timer 


Quenching of the contents of this 
tray now takes place, the quench time 
being controlled by a process timer. 
When the lowerator rises, the outer 
discharge door opens to permit the 
load to be extracted. This outer dis- 
charge door then closes. The tray 
and its contents move along a roller 
conveyor to be pushed through a 
washing machine and into the gas-fired 
tempering furnace. 

One cycle of Track A has now been 
completed. The inner door of the 
charging vestibule opens and the tray 
which has remained there enters Track 
B. The inner door of this vestibule 
closes and the same sequence is re- 
peated at the other end of the furnace 
as has just been described in the case 
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Components which have to be press-quenched are treated in a gas carburising 





furnace and removed singly by long handled tongs for quenching. 
then replaced in the jigs (right) for tempering. 











































Jigged components leaving the dis- 

charge vestibule of a gas carburising 

furnace. These components have been 

automatically quenched in the fur- 

nace’s built-in oil quench and are now 
ready for tempering. 


of Track A. In other words, there- 
fore, the last tray in Track B enters 
the discharge vestibule, is quenched 
and leaves the furnace for washing 
and tempering. 

Finally, to complete the cycle, the 
outer door of the loading vestibule 
opens and the charge car comes out 
in preparation for loading with two 


W 


They are 
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more trays of untreated component 
to recommence the cycle. 


A basically similar gas carburisin 
furnace, which is sited along side thi 
one, is used for the treatment of com 
ponents which would distort if sub 
jected to a direct quench procedure 
These components, which include rear 
axle pinions, are removed after gas 
carburising from the discharge end by 
pneumatically-operated long-handled 
tongs. Each component is removed 
singly through a slot door, which is 
fitted with a gas curtain, and placed 
in a press quench to be subsequently 
tempered in the gas fired furnace. 


Wide scope 





It can thus be seen that by the time 
many of the most vital components 
reach the assembly line they have been 
subjected to the most up-to-date heat 
treatment processes, in the success of 
which gas plays an important part. 
Although it is clearly impossible in 2 
survey of this nature to do more than 
provide a brief account of the gas- 
fired equipment in use at Dunstable, 
an indication has been given of the 
wide scope and variety of this equip- 
ment. 


Nor is it possible to paint an ade- 
quate picture of the complexity and 
scale of the overall truck manufac- 
turing process at Dunstable of which 
the heat treatment sections, impor- 
tant though they are, form only one 
part. After the various components 
have been heat treated, they have, in 
most cases, to be incorporated into 
sub-assemblies in production lines 
which, though subsidiary to the main 
line, are nevertheless prodigies of 
organisation themselves. 


Major problem 


For example, the assembly of the 
gears and ancillary items into the 
complete gearbox is in itself a major 
engineering problem, requiring the 
services of an entire sub-assembly line 
with all the latest transfer mechanisms 
and other automatic and semi-automa- 
tic equipment to produce the gearbox 
in preparation for fitting to the chassis 
oa the assembly line proper. Before 
the completed gearbox is ready for in- 
corporation in the vehicle it will have 
undergone a full test-running opera- 
tion at the last stage of the sub- 
assembly line. 


At each stage of the main assembly 
line fresh components are added so 
that the vehicle, which begins at one 
end as a couple of chassis frame mem- 
bers, gradually assumes the shape 
which is familiar to people the world 
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Don’t warm the ceiling 
warm the people 
on the floor 










Cold people can’t work well, but money 
spent on the warming of the whole place 
for them is all but a small fraction wasted. 
Work costs money ; so does heating. 
That’s why Parkinson-Schwank located 
radiant gas heating is the way modern 
industries are getting the most for 

their wage and heating bills. 


PARKINSON-SCHWANK radiant 
heat by gas 


Parkinson-Schwank heaters are undoubt- 
edly the best and are cheap to instal. 
Radiant heat by gas, is directed towards 
the people. The Parkinson-Schwank 
units can be suspended or wall mounted. 
They turn on and off like a light; that, 
too, makes for economy! 
























The illustration shows Parkinson-Schwank heaters installed 
in the foundry of Summerson Ltd. 














PARKINSON COWAN INDUSTRIAL PRODUCTS 


Dolphin Works, Fitzalan St., Kennington Road, London, S.E.1 
INDUSTRIAL PRODUCTS 
Tel. : RELiance 2406 
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over until at the end of the line, the 
truck, complete except for the body, 
is taken over by the testing section for 
a thorough inspection of steering, 
brakes and the like. 

Within 2? hours of the first com- 
ponents appearing at the commencing 
end of the assembly line, the truck, 
under its own power, is driven straight 
off the line and out on to the road 
for testing. It is then only necessary 
for the appropriate body to be fitted 
and one more efficient Bedford truck 
is ready to serve the world of road 
transport. 


Pride 


Vauxhall Motors Ltd. are justly 
proud of the service they provide for 
those concerned with haulage prob- 
lems throughout the world. The 
Eastern Gas Board, for its part, is to 
be equally congratulated for the part 
it plays in assisting in the heat treat- 
ment processes of its distinguished 
customer. 







N the United States and Canada 
T the small solid fuel boiler is prac- 
tically unknown, and as the majority 
of gas- and oil-fired central heating 
boilers are unable to deal effectively 
with household refuse, domestic in- 
cineration has become a lively industry 
there. Obviously, with the changing 
pattern of fuel usage away from solid 
fuel, the potentialities of the incinera- 
tor market in the United Kingdom 
during the next few years are immense. 


Basic requirement 


The basic requirement is the provi- 
sion of immediate and intense heat, 
and the high kilowatt loadings neces- 
sary for electricity make it difficult to 
compete with gas in this field, while 
storage for what is a relatively small 
installation would place oil at an ob- 
vious disadvantage. 

Radiant Heating Ltd., of Barnsbury 
Park, London, N.1, appreciated this 
trend some time ago and instead of 
attempting to repeat the research and 
development work undertaken already 
in the United States, they surveyed the 
different incinerators available there. 
As a result they chose the Caloric dis- 
poser and negotiated a licence with the 
American company to manufacture 
this unit in the United Kingdom, 
throughout the Commonwealth and in 
Europe. The initial tooling for the 
Caloric disposer will take a number of 
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Because of the extent to which gas is used at the plant, unusual metering 
arrangements are necessary. The illustration shows the interior arrangements 
of the large meter house outside the factory. 


Radiant Heating sell gas-fired incinerators 
CALORIC DISPOSER ON VIEW AT SALES AND SERVICE CONFERENCE 


months but in the interim period the 
Board of Trade have consented to 
Radiant Heating Ltd. importing 
directly the American model. 

The Caloric disposer is on view at 
the Gas Sales and Service Conference 
at Harrogate this week. The exhibit 
is designed primarily for use in hospi- 
tals, local authorities and multi-storey 
buildings. 

The Caloric disposer has been sub- 
jected to a series of tests by Watson 
House over the past few months, 
during which kitchen waste, placenta, 
solid lumps of liver and a particularly 
odorous box of fish have been dis- 
posed of. The testing authorities were 
satisfied that the appliance as imported 
from America is satisfactory for mar- 
keting by the gas industry virtually 
without modification. 


Odourless 


While the Caloric disposer was being 
tested in Watson House, representa- 
tives of many of the leading hospitals 
and local authorities came to see it 
in use—one hospital has put a unit on 
test in one of its busiest wards to dis- 
pose of kitchen waste, surgical dress- 
ings and placenta. 

Among the Watson House tests 
were some to ensure that the appliance 
met fully the Clean Air Act particu- 
larly, as it will largely be used in 
heavily built-up areas. As a result of 








these tests and from American experi- 
ence, Radiant Heating Ltd., claim that 
the appliance is completely odourless 
and smokeless. 


The Caloric disposer is an attrac- 
tive, well-finished device—it would fit 
gracefully into any kitchen, but as yet, 
pending negotiations regarding pur- 
chase tax, it is being restricted to sales 
for commercial premises. 


The appliance is completely auto- 
matic. After the waste is inserted, 
the lid is closed and locked in posi- 
tion. Next, the timing device is set 
according to whether the waste is 
‘dry,’ ‘medium’ or ‘ wet,’ after which 
neither the lid nor the ash pit can be 
opened until the destruction cycle is 
completed. Thus, there is no danger 
of faulty timing causing the appliance 
to smoke. Due to its smokeless and 
odourless performance the Caloric 
disposer can be connected straight 
into a 6-in. brick stack or fitted with 
a 6-in. heavy asbestos flue, which 
would generally terminate above the 
eaves of the roof. However, because 
of the absence of smoke and odour 
the local authority might be prepared 
for the flue to be terminated above 
window level. With multi-storey 
buildings, where it is fitted on each 
floor the manufacturers suggest using 
a common flue with a mechanical ex- 
tractor—or alternatively the disposer 
may be fitted outside the building. 
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AUTOMATIC 
GAS CONTROLS 


N the field of automatic contro: gas 

has many points in its favour. As 
a fluid it can be easily conveyed from 
point to point without wastage or con- 
tamination and the regulation of its 
flow by simple valves, operating at low 
pressures, represents many advantages 
over other fuels. Town gas needs no 
pumping from storage, no preheating 
and the problems of atomisation are 
unknown to the burner designer. Addi- 
tional advantages are the constancy of 
supply and of calorific value both of 
which are an aid to automatic control. 

Automation is used in order to 
increase financial gain, either by the 
increase in quantity or quality of the 
article in production, or by the 
decrease in loss or wastage. Any of 
these points may represent an increase 
in profits and it is only when these 
increases are compared to the capital 
expenditure that the true value of any 
specific control system can be judged. 
We have only to consider the extensive 
application of automation in modern 
industrial practice to _ realise _ its 
importance. 


Development 


Automatic controls as we know 
them today are the last in line of a 
series of developments which started 
many years ago. The first stage was 
the invention and use of indicating 
instruments, which replaced the guess- 
work of the operator and substituted an 
evaluation of the physical quantity 
concerned. The second stage was the 
use of the indicator, with a pen and 
chart attached, as a recorder. By 
intelligent use of the recorder, the 
operator could see the deviation from 
any given value and the trend of it, 
and so a form of control was possible. 
The third stage was the use of the 
indicator to operate the regulator 
valve and so correct any deviation 
from the desired value. 

Automatic control is the mechanical 
technique of integrating the responses 
from primary measuring instruments 
and producing counter responses 
calculated to maintain the physical 
quantities of the process at a fixed 
value or to vary them according to pre- 
determined laws. It follows therefore 
that any automatic control system will 
have a primary measuring instrument 
or detector, a transmission line and a 


regulator. Some of the more complex 
systems will also have a controller to 
translate the detector signal into the 
regulator signal. Two sub-divisions 
can be made as follows: 

a. Systems in which the primary 
measuring instrument is in the 
output flow of the process, and 
therefore the control system 
tends to maintain a state of 
internal balance. This is known 
as the ‘ closed loop.’ 

. Systems in which the primary 
instrument is not in the output 
flow of the process. This system 
is called the ‘ open loop.’ 


Types of transmission 


Another way of looking at this is to 
consider the feedback of a signal from 
the output of the process to the regu- 
lator at the inlet. This is the closed 
loop, the open loop has no feedback. 

In the field of automatic control 
several types of transmission may be 
used, e.g., electrical, hydraulic or 
pneumatic. Where one specific type 
is mentioned it is not implied that this 
is the only one suitable as often several 
transmission methods could be used 
equally satisfactorily. 

Automatic control valves may be of 
several types, among which are: 

1. Relay valves which are widely 
used as the ‘control unit’ for the 
separate or combined control of such 
factors as time, temperature or flame 
failure protection. They are designed 
for either on-off or high-low control 
depending on the duty. The high-low 
control is usually provided with a 
device to prevent the main valve from 
seating or is provided with a built-in 
controlled by-pass. In the normal 
type of relay valve the main gas valve 
is attached to a leather diaphragm, the 
space beneath the diaphragm being 
connected to the inlet gas supply and 
that above the diaphragm being con- 
nected via a weep line and any weep 
control valves to atmosphere. A weep 
connection of small aperture exists 
between the space below and above 
the diaphragm. Providing the inlet 
pressure exceeds that above the dia- 
phragm the valve will remain open. 
If, however, the weep from the top of 
the valve is closed by any weep con- 
trol, e.g., solenoid valve, the main gas 
valve will close. 


By G. Howse 


A.Inst.F. 


and 
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A relay valve may become a modu- 
lating controller and not just a two- 
position controller, this is done by 
returning the weep into the main gas 
supply on the outlet side of the control 
valve. This makes the gas pressure 
above the diaphragm a function of the 
main valve opening and so makes it 
possible for the valve to take up stable 
intermediate positions. 

2. Solenoid valves vary in design 
depending on the electrical supply 
available and whether the gas valve is 
direct or indirect in its action. How- 
ever, essentially a solenoid valve con- 
sists of a gas valve attached to a soft 
iron core which is operated by the 
energising of a coil. They may be 
directly operated by an a.c. current or 
by d.c. either directly or by using a 
built-in rectifier. 


Modifications 


The most popular direct acting 
solenoid valve in use opens instan- 
taneously on energising the solenoid 
and closes by gravity as soon as the 
solenoid is de-energised. However, 
some solenoid valves are designed to 
work so that energising the solenoid 
closes the valve. Certain modifications 
are incorporated in some valves such 
as the necessity to operate a manual 
push button to open the valve or 
where the energising and opening of a 
solenoid valve completes a secondary 
circuit. The indirect acting solenoid 
valve is often fitted to the weep line in 
the top of a relay valve and in this way 
controls the main gas supply. 

3. Motorised valves are usually elec- 
trically operated by ‘ pulling-motors ’ 
and are often used in conjunction with 
a thermostat to control gas or air and 
gas supplies to the main burners, or 
to control the water flow in a heating 
system. There are several types of 
motors and systems used and these are 
(a) normal voltage a.c. motors used in 
systems where quick response is not 
required, due to the 30-second lag for 
completing the motor movement; 
(b) low voltage a.c. motors operating 
through a transformer with an output 
of about 30 volts, differ from the direct 
a.c. motor in that it is fitted with two 
stators wired so that it can be 
reversed; (c) spring return motors fulfil 
the same function as the direct a.c. 
motor but have the safeguard that on 
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electrical failure the valve is auto- 
matically returned to the closed posi- 
tion by an integral spring; (d) torque 
units, which are used where it is 
desired to control two or more valves 
or dampers from one motor, are virtu- 
ally a normal a.c. type pulling motor 
with a larger output. Such units, in 
general, move one or two arms 
through an angle of 90°, this move- 
ment being variable by the adjustment 
of limit switches. 


Flame protection 


Flame protection devices fitted to 
gas-heated appliances are to protect 
against danger to persons and risk of 
financial loss and when deciding on 
the type of flame protection required, 
the gas rate, the enclosed volume and 
the type of construction of the appli- 
ance must be considered. 

The gas industry considers that all 
flame protection equipment should 
comply with the following: 


a. Entirely prevent gas from being 
supplied to the main burners 
until the pilot flame is estab- 
lished. 

b. Always fail to safety. 

c. Completely stop all gas flow to 
the appliance after flame failure 
and require manual resetting. 

d. Be actuated only by a properly 
established pilot flame sited to 
ignite the main burner without 
failure or delay, this necessitates 
correct installation and design. 

e. Where a gas carrying component 
is incorporated this should have 
an approved capacity within a 
permitted pressure loss. 

Other desirable features are (1) that 
as far as possible the device be pro- 
tected against adjustment by un- 
authorised persons, (2) that the device 
should tolerate reasonable fluctuation 
in gas pressure and combustion 
characteristics, and (3) that it should 
tolerate reasonable vibration and 
mechanical shock. 

There are three main types of flame 
protection equipment, (i) thermal ex- 
pansion, (ii) thermo electric, and 
(iii) electronic devices. 

In the first group are the unimetallic, 
bimetallic, liquid and vapour expan- 
sion types. The unimetallic devices 
rely on heat from a pilot burner to 
cause a differential in temperature 
between two sides of a tubular metallic 
element, thus producing a small curva- 
ture of the axis of the tube. The 
bimetallic devices usually depend on 
either a differential longitudinal expan- 
sion between a rod and a tube sur- 
rounding it, or the differential expan- 
sion of two components of a bimetallic 
strip or disc causing a change of curva- 
ture. In the liquid and vapour expan- 
sion devices the gas way is closed by a 
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valve attached to a bellows which 
reacts to the expansion of the fluid 
contained in a bulb connected to the 
bellows by a capillary tube, alterna- 
tively the expansion of the fluid may 
be used to operate a switch controlling 
an electrically-operated valve. 

Thermo-electric devices are more 
sure in operation than the thermal ex- 
pansion ones. Although they are 
slower in reaction than is really desir- 
able, they afford a compromise 
between cost and speed of reaction, 
which makes them suitable for many 
installations, where the hazards in- 
volved in flame failure are not too 
great. They are of two types, one 
with a gas valve mechanism directly 
attached to the keeper of the magnet 
and the other using the magnet to 
operate an electric switch which~can 
be connected in circuit with a solenoid 
valve. In both cases the magnet is 
energised by the current produced 
when a thermocouple is heated by a 
pilot flame. 


Electronic devices 


These devices may be used as a 
means of direct or indirect control, but 
in both cases it is essential that both 
pilot and main burners have flame 
protection. Systems incorporating 
them include (a) direct gas valve type 
control in which, providing the magnet 
is energised, the gas valve is held in 
the open position by the armature of 
the magnet directly attached to the gas 
valve; (b) the indirect gas valve type 
control in which the valve is usually 
sited in the weep line of a relay valve 
of the ‘on-off’ type; (c) the switch 
type which operate by means of a pilot 
flame and thermocouple. They are so 
designed that a switch does not close 
until the thermocouple is sufficiently 
hot for the armature to be held by the 
magnet and until the press-button has 
been released. The switch type is 
intended for use with a mains ener- 
gised valve placed in the gas supply to 
the main burner. The pilot burner 
assembly is fed from a point upstream 
of the solenoid valve and a control 
valve must be provided in the pilot 
line. 

Electronic devices utilise flame con- 
duction or radiation but there are 
devices on the market that utilise 
flame rectification or flame capaci- 
tance. They are all characterised by 
the use of electronic amplification and 
are normally operated from a 200/250 
V a.c. supply. In general they are 
very satisfactory, their response is 
rapid and failure due to almost any 
cause is to safe conditions. A further 
advantage is that provision can be 
made for automatic and foolproof 
ignition. Their disadvantages, how- 
ever, are relatively high cost and the 
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need to have electric power availabl 
so their use is normally limited t 
large equipment, where the hazard 
involved are great, or where the valu 
of the work which may be spoiled i 
high. 

The wide application of tempera 
ture control to manufacturing anc 
processing techniques ensures a mini 
mum waste of materials, and a maxi 
mum economy of fuel utilisation. The 
process may be the heat treatment of! 
machine tools, or the ripening of 
bananas, but in both cases tempera- 
ture control is essential in order to 
prevent the article being spoiled or 
destroyed. 

The forerunner of control is mea- 
surement and so temperature control 
is a development of temperature 
measurement. Temperature controllers 
can be divided into three groups 
depending on the primary detecting 
element, and are expansion, electrical, 
and radiation types. 

In the expansion types the detecting 
element consists of a non-expanding 
rod—invar or silica—surrounded by 
an expanding tube—brass or copper. 
Since their gas capacity is low they 
are rarely used in the main gas line 
except on very small appliances, and 
it is usual to find them in conjunction 
with a relay valve. Other detectors 
utilise the expansion of mercury, fluid 
or bimetallic strips to operate small 
gas valves, electrical contacts or mer- 
cury switches. Expansion type de- 
tectors are used mainly because of 
their simplicity and cheapness, and 
although the degree of control given 
by them is not of the highest order, 
it is often quite acceptable for a 
number of processes. 


Thermocouples 


Among the electrical types there are 
three main subdivisions; into thermo- 
couples, whose generated e.m.f. varies 
as temperature, resistance thermo- 
meters, whose resistance varies with 
temperature, and the radiation ther- 
mometers. 

Thermocouples are used as the pri- 
mary measuring device on control 
systems where the operating tempera- 
ture is approximately 400-1,300°C. 
and sometimes outside this range, but 
it is not usual. The essence of a 
thermocouple is the welded junction 
of two dissimilar metals, which when 
heated generate an e.m.f. due to the 
Peltier effects,an e.m.f. proportional to 
the temperature difference between the 
hot and cold junction of the circuit. 
This e.m.f. is measured by either a 
millivolt meter or a potentiometer. 

In the resistance types the tempera- 
ture range is from -—200°C. to 
+600°C. and within these tempera- 
tures it provides the most accurate 
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form of measurement. The resistance 
bulb, consisting of a small coil of 
p:atinum wire in a ceramic sheath, has 
no output but merely a change of re- 
sistance with temperature, and it is the 
change that is measured and converted 
into an operating signal to the regu- 
lator valve. There are several ways 
in which this can be done. 

By making the resistance bulb one 
of the four resistors in a bridge cir- 
cuit, the change in its resistance 
causes an out of balance condition 
and hence a current to flow across it. 
This current is amplified in a normal 
voltage amplifier circuit and com- 
pared with a reference phase in a 
phase sensitive relay. The output of 
this relay is taken to the requisite 
solenoid or motorised valve. The zero 
setting of the desired value is by ad- 
justment of the bridge resistors such 
that the bridge is balanced at the 
control point. By the use of a supple- 
mentary bridge resistance unit it is 
possible to use a potentiometer to 
measure and control a process from 
a resistance bulb. 

In the radiation types energy 
emitted from a heated body in the 
form of heat, is focused on a suitable 
receiver, such as a thermocouple or 
thermopile. The radiation can be 
measured by a galvanometer or poten- 
tiometer and used to control a regu- 
lator. The advantages of such a 
system are its ability to measure 
temperatures of the order of 3,500°C., 
its use where thermocouples would be 
impractical and its speed of response, 
which is quite outstanding when com- 
pared with other methods. A radia- 
tion pyrometer can indicate the tem- 
perature of a body within .5-3.0 
seconds. 


Programme controllers 


One of the most interesting control 
systems based on a radiation detector 
is the Milliscope system as fitted to 
the Peddinghaus flame hardening 
machine. This system utilises a small 
electric filament as a standard or 
reference, and a special photosensitive 
cell compares the radiation from the 
workpiece and from the reference 
filament. 

Programme controllers will enable 
any given cycle to be carried out quite 
automatically, and in some cases even 
provide shut-down facilities at the end 
of the cycle. Mechanically the pro- 
gramme controller can be considered 
as a normal temperature controller 
with an automatically adjusted 
control value. This is achieved by 
means of coupling the control value 
setting mechanism to a spring loaded 
cam follower, positioned against a 
precut rotating cam. Any time cycle 
can be used by adjustment of the gear 
train driving the cam, as well as by 
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the actual cam shape, while the cam 
shape alone is responsible for the tem- 
perature settings. A _ limit switch 
tripped by the cam at the end of its 
revolution causes shut-down. Such a 
system is commonly applied to the 
electrical and radiation types and in 
principle it would operate with the 
expansion types, but it is not usual. A 
form of programme control applied to 
space heating appliances allows one 
temperature to be maintained during 
the day and another at night. 

Air flow failure devices used with 
gas appliances cut off the main gas 
supply should the air supply fail, in 
order to prevent excessive tempera- 
tures or explosive mixtures entering 
the combustion chamber and flues. 
They may be sub-divided into three 
main sections—mechanical, electrical 
and thermal. 


Mixture control 


The mechanical types are usually 
either diaphragm operated or vane 
operated gas valves. The diaphragm 
operated gas valves rely on air pres- 
sure to support the diaphragm, failure 
of the air supply resulting in closure 
of the valve. The electrical systems 
are similar to the mechanical except 
that the movement of a diaphragm or 
vane is connected to an electric switch 
which makes or breaks an electric cir- 
cuit containing a solenoid valve. The 
thermal devices are limited in their use 
since they can only be used where an 
increase of flue temperature results 
from air failure, and take the form 
of limit thermostats operating a relay 
valve. Air flow failure devices can 
only be considered satisfactory if they 
shut off the gas completely on failure 
of the air supply. They should be 
used in conjunction with other control 
devices so that once a failure has 
occurred manual resetting is neces- 
sary. 

The automatic control of air-gas 
proportions is a most desirable thing 
and enables appliances to attain high 
thermal efficiencies at all rates of 
throughput. It is also important in 
the heat treatment of various metals 
where an atmosphere of constant 
composition is essential. 

The simplest type of mixture con- 
troller is the one associated with air 
blast burners where control of the 
heat output is by variation of the air 
flow, the controller maintaining a con- 
stant mixture to the burner. It has 
three constituent parts, a monitor 
governor, a diaphragm valve and an 
injector. The first two parts together 
constitute a zero governor which 
regulates the gas to atmospheric 
pressure. The third part is an air in- 
jector designed on the well known 
venturi principle. When air passes 
through the injector a suction will be 
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created drawing in gas from the zero 
governor. As the quantity of gas in- 
spirated varies with the quantity of air 
flowing through the injector a con- 
stant ratio is maintained throughout 
the range. This ratio may be varied 
within the range 2:1 to 4:1 by the 
adjustment of a throttling valve 
between the governor and inspirator. 

Where higher degrees of aeration 
are required controllers are fitted with 
proportion air and gas flows without 
mixing them. The non-mixing con- 
troller is basically a diaphragm valve 
in the gas line controlled by the pres- 
sure differential across an orifice plate 
in the air line. As the air flow alters 
so the diaphragm valve moves to alter 
the gas flow. As in the mixing type 
the setting of the required ratio is 
achieved by a throttling valve in the 
gas supply. 

There are some applications for gas 
in industry such as the mechanical 
glass working machines which require 
the gas as supplied to the burners to 
be of a constant Wobbe index. This 
is to ensure the exact reproducability 
of results so essential to mass produc- 
tion. The automatic control of 
Wobbe index in its simplest form is 
by a calorimeter measuring the heat 
output of a burner coupled to a 
variable orifice in a pneumatic trans- 
mission line, the resultant change of 
pressure in which serves to operate a 
regulator valve. According to the 
type of burners in use, this regulator 
may control the admission of gas to 
a mixture supply or air into the gas 
supply. Such a control system may be 
used to give a mixture of Wobbe 
index from 200-600. 


Automatic ignition 


Automatic ignition may be sub- 
divided into four sections, high tension 
spark, electro catalytic, high tempera- 
ture resistance and permanent pilots. 

The high tension spark type of igni- 
tion utilises a step-up transformer 
linked to a sparking plug which is 
usually fitted to the pilot burner. The 
primary winding of the transformer 
is connected to the electric circuit so 
that when the start button is pressed 
the pilot valve and ignition trans- 
former are energised. If the unit has 
flame protection equipment of the 
flame conductance type the amplifier 
is also energised when the start button 
is pressed. 

Electro-catalytic ignition devices 
usually consist of an ignition element, 
made of a platinum alloy, which is 
contained in a low voltage electric cir- 
cuit. The exothermic catalytic action 
caused by the passage of gas over the 
element, assisted by the low heating 
effect of an electric circuit, ignites the 
gas. 

































































































































































































































































































































































T= demands of industry for a heat 

service which was clean, efficient, 
easily-controlled, reliable, and free 
from storage problems opened up an 
avenue for development of further 
gas loads, declared Mr. R. M. Currie, 
Glasgow, in his presidential address at 
the opening of the new session of the 
Scottish Western Junior Gas Associa- 
tion. The meeting was held in 
Glasgow on September 11. 


It was obvious, he said, that the 
Scottish Gas Board was devoting 
much time and energy to the advance- 
ment of sales to the domestic con- 
sumer. But what was the position re- 
garding industrial gas sales, which 
represented about 27% of the total 
sales in the Glasgow and Western 
Division? 

Mr. H. R. Hart, General Manager 
of that Division, had stated in 
December 1958 that the Board ex- 
pected industrial gas sales in the Divi- 
sion to be increased by 50% in two 
years. The significance of that state- 
ment was that they could not rely on 
new industries, because the type of 
business in the industrial estates was 
not a large fuel user. 


Uneconomic production 


In fuel-consuming industries, how- 
ever, there was a need for the saving 
of labour in processing and handling 
fuel; a fuel readily subject to auto- 
matic temperature and atmosphere 
control; a fuel which did not require 
space for storage. 


It was also becoming recognised 
that the cost of production of producer 
gas or water gas was uneconomic. 


It was therefore the responsibility of 
the industrial sales organisation to 
locate plants using competitive fuels, 
such as producer gas, fuel oil, elec- 
tricity and solid fuel, which could be 
served more efficiently and more 
economically by town gas. 


It was estimated that about 20% of 
the total gas taken by _ industry 
throughout the country was used for 
the heating of liquids of some kind 
or another. Gas was ideally suited for 
liquid heating in large and small scale 
and, what was most important, various 
methods of applying the heat could 
be employed. 
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Industrial sales organisation must locate 
plants which need better fuel service 


SCOTTISH WESTERN J.G.A. PRESIDENT DESCRIBES SOME EXAMPLES 


An engineering firm in Glasgow 
requested a proposal for the heating 
of an electro-plating tank, 6 ft. 6 in. 
long by 5 ft. 6 in. wide by 4 ft. deep, 
the contents of which had to be raised 
to a temperature of 130°F. 


This problem was treated as a 
simple under-firing job, the determina- 
tion of the heat requirements per- 
mitting the calculation of the burner 
capacity, flue sizes and air intake 
areas. 


Cut-away damper 


Drilled bar burners with a capacity 
of 480 cu. ft. per hour were arranged 
under the bath, the hot gases being 
allowed to pass upwards through the 
annulus between the sides of the bath 
and a wall of low temperature in- 
sulating material to the main flue 
outlet at the rear. Provision was made 
for secondary air intake at the level 
of the bar burners and a cut-away 
damper was included in the primary 
flue off-take, which was connected to 
a down draught diverter. The burner 
controls included a governor to ensure 
constant pressure, temperature control 
equipment in the form of a rod type 
thermostat and relay valve, thermo- 
electric flame failure devices, which 
should ensure safety in lighting up 
and protection against flame failure. 


Originally this tank was heated by 
electricity and the change over to town 
gas firing provided numerous ad- 
vantages including reduced running 
costs, virtual elimination of mainten- 
ance, simplicity in operation, ease of 
temperature control and reliability. 


It was not always possible to utilise 
an underfired system for liquid heat- 
in due to the siting of the tank, in 
the interest of compactness, or because 
of structural reasons. Recently, they 
were confronted with the problem of 
heating a degreasing tank 37 ft. long 
by 4 ft. wide by Sft. high containing 
a weak alkaline solution to a tem- 
perature of 180°F, the tank being used 
for the treatment of large connecting 
rods 30 ft. long, 1 ft. diameter. In this 
instance, the use of immersion tube 
burners was recommended. 


This system of heating liquids in- 
volved the use of tubes immersed in 
the solution. Gas was burned within 
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the tube, the heat being transferred 
from the tubes to the liquid. Obviously 
the efficiency of heat transfer, in this 
manner, was a function of the surface 
area of the immersed tube. The length 
and diameter of the tube had there- 
fore to be determined carefully, bear- 
ing in mind that a high efficiency 
should be obtained while, at the same 
time the gas was allowed to burn 
correctly without the danger of 
smothering and consequent incomplete 
combustion. 


Ten of these burners were positioned 
along the length of the bath, firing 
from the front, each burner having a 
maximum consumption of 500 cu. ft. 
per hour. The burner assemblies con- 
sisted of a _ post-aerated nozzle 
mounted on the steel wall of the tank, 
the products of combustion being 
passed through a 6 in. diameter U- 
shaped immersion tube fitted along 
the bottom of the tank. A damper 
was provided at the top of each tube 
outlet and this was adjusted, when the 
turner was at full capacity, to pro- 
vide as high a combustion efficiency 
as possible. 


Immersion tube heating 


Consideration was given in this case 
to heating by steam coils, but this 
would have necessitated a higher capi- 
tal cost for steam boiler plant, in the 
region of about ten times that involved 
for the gas burners and controls. Im- 
mersion tube heating could be adopted 
most successfully in large and “small 
units and could be more efficient than 
underfiring, but, as was to be expected, 
the design and adjustment were much 
more critical. 


Another form of heating acid pick- 
ling liquid was coming to the fore in 
the form of submerged combustion, 
employing a refractory combustion 
chamber, lined with steel, immersed 
in the liquid. The burner was fed 
with a high pressure mixture of gas 
and air, which was injected into the 
solution. The products of combus- 
tion issuing from the burner bubbled 
through the _ solution, promoting 
violent agitation which was essential 
for rapid and efficient removal of 
oxide in certain applications. 


An alternative method of obtaining 
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imilar pickling results was the em- 
jloyment of steam injection into the 
olution, the steam being supplied 
rom a separate boiler plant. Com- 
yared with gas-fired submerged com- 
bustion, the steam injection system in- 
volved a higher capital outlay for 
plant, weakened the solution after a 
period of use, and provided less turbu- 
lence and thus longer and poorer pick- 
ling was obtained. 


Bottle washing 


Steam was also employed for in- 
direct heating of liquids—in the main, 
aqueous solutions. In a bottle wash- 
ing machine installed in a bonding 
company store a gas-fired boiler sup- 
plied the necessary steam requirements 
for the heating of the water and for 
drying the bottles after washing. The 
steam was supplied via coils to the 


continuous bottle washing plant, where 


the hot water was injected in and 
around the bottles; the bottles were 
then fed into the steam-heated drying 
unit. 

The advantages of using gas for the 
boiler plant were that it required no 
special boiler house, foundations or 
chimney stack; neither was it excessive 
in its demands for floor space. Its 
further features were complete auto- 
matic control, cleanliness, simplicity 
of maintenance and economic opera- 
tion. 

For varnish making, oil-bottling and 
gum-running associated with the paint 
industry, there was a market which 
town gas could exploit to the full 
advantage, with its superior advan- 
tages over competitive fuels. In 
varnish making, one was normally 
faced with supplying a large release 
of heat quickly in a very confined 
combustion chamber sited underneath 
the varnish pot. 


Impracticable fuels 


Gas could provide this service in 
the form of an air blast burner sup- 
plied with air from an air blowing fan 
at a pressure of 1 Ib. per sq. in. The 
turn-down performance of the burner 
permitted excellent temperature con- 
trol. In this type of plant the use of 
solid fuel and electricity was imprac- 
ticable and oil-firing had a disadvan- 
tage in that poor turn-down conditions 
would result in the difficulty of 
accurately controlling the temperature. 

Air heating was a requirement in 
most industries for such as drying of 
paint, foundry cores and moulds, 
foundry sand, bread crumbs, textiles, 
and for driving off moisture from the 
surfaces of engineering components. 
In this sphere, town gas had a par- 
ticular advantage over other fuels in 
that direct fired air heating was nor- 
mally suitable, providing quick heating 
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up, rapid approach to equilibrium 
conditions, and high thermal efficien- 
cies approaching 90%. With solid 
fuel, and fuel oil, for many purposes 
an indirect system had to be employed, 
using a heat exchanger which had the 
disadvantage of slowness in reaching 
required conditions, and with which it 
was more difficult to provide ease of 
temperature control. 


In iron and steel foundries the dry- 
ing and heating of ladles prior to fill- 
ing with molten metal was an essential, 
and suitable gas-fired equipment for 
this job was available in the form of 
an air-blast burner, fitted with a flame 
retention nozzle. Similar types of 
burner equipment could be employed 
for the lighting-up of cupolas which 
previously were, in the main, lighted 
with wood fires. Also, the modern 
demand for properly dried cores and 
moulds to provide high quality cast- 
ings favoured the employment of 
town gas as a replacement of existing 
solid fuel plant. Gas could offer 
either a system of direct burner appli- 
cation, providing natural convection 
heating, or a system of forced convec- 
tion supplied from a direct-fired air 
heater, fitted external to the drying 
plant. With gas firing, uniformity of 
temperature was possible and there- 
fore resultant spoilage was negligible. 
A large engineering firm had accepted 
proposals for the conversion to gas 
firing of a continuous solid fuel core 
drying oven 12 ft. long by 15 ft. high 
by 6 ft. wide and one of the over- 
riding considerations had been that, 
with the present firing arrangement, 2 
50% spoilage of cores was experienced 
due to the lack of control of tempera- 
ture uniformity. 


In iron foundries it was essential 
that the water content of sand 
should be accurately controlled. One 
plant consisted of a slowly rotating 
steel cylinder, continually turning 
the sand over in its passage from the 
loading end to the outlet chute. An 
air blast burner’ was_ directed 
counterflow to the sand from the out- 
let end along the cylinder to a flue 
outlet at the charge end. Gas was 
obviously easily applied to such plant 
and the heat input could be varied 


Underground flue 


Mr. Currie referred to a_ bogie 
hearth annealing furnace for the treat- 
ment of steel castings at the Carntyne 
Steel Castings Co. Ltd. The furnace 
was 25 ft. long, 18 ft. wide, by 14 ft. 
high to the top of the arch, and the 
burner equipment consisted of air 
blast burners firing along the arch on 
each side. The hot gases were flued 
on each side at hearth level and were 
led to main central underground flue, 
connected to the chimney stack. 
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The loading of the furnace was nor- 
mally in the region of 40-55 tons of 
steel castings, which were placed in 
the cold furnace and brought up to a 
temperature of 950° C. over a con- 
trolled time cycle. The charge was 
allowed to soak at this temperature 
for six hours, the burners were then 
turned off, and the load allowed to 
cool slowly in the furnace. The 
maximum gas consumption was 
20,000 cu.ft. per hour. For heat treat- 
ment cycles of this nature, gas was the 
ideal fuel, in that accurate control of 
the temperature could be maintained 
and a comparatively scale-free pro- 
duct was obtained. 


Simple burner plan 


Mr. Currie went on to discuss the 
use of gas for soft metal melting, and 
said that a design was requested from 
an engineering works in Glasgow for 
heating of a white metal bath 6 ft. 
6 in. long by 5 ft. wide by 3 ft. 6 in. 
high, previously heated by fuel oil. A 
simple burner arrangement was re- 
commended, employing two post- 
aerated Hypact burners with a maxi- 
mum consumption of 2,000 cu.ft. per 
hour, firing from the front, under- 
neath the tank. The hot gases were 
allowed to pass under the bath and 
along the side to the primary flue out- 
let at the rear. A down-draught 
diverter was fitted on the primary flue. 


Thermal efficiency 


The burner controls included a 
governor, to ensure constant pressure; 
thermo-electric flame failure valve, to 
provide safety in lighting up and 
afford protection against flame 
failure; and a motorised valve, operat- 
ing in conjunction with temperature 
control equipment. 

To improve the thermal efficiency, 
refractory materials having low 
thermal conductivity and low heat 
capacity were suggested. The distinct 
advantages over oil firing were ease of 
temperature control, prolonged life of 
brickwork setting and bath, reduced 
fuel consumption, and almost com- 
plete elimination of maintenance. 


Various methods 


Various methods of gas firing of 
galvanising baths were in use, the most 
common being that where gas was 
burned behind a small refractory 
baffle wall, the hot gases being drawn 
over this and then down over the sides 
of the bath. This system avoided 
direct flame contact on the bath and 
could be adapted simply for automatic 
temperature control. The Glasgow 
and Western Division were pursuing 
the conversion of solid fuel fired gal- 
vanising baths, stressing the advan- 
tages of the gas firing—absence of fuel 
storage and labour for firing, auto- 











matic temperature control, and pro- 
longed life of bath. 


The heat treatment of metals and 
their alloys formed a large portion of 
the gas used in industry. Fuel oil was 
a serious competitor, especially in 
forging. Because fuel oil was sold 
at a lower price per therm than town 
gas, it did not necessarily mean that 
the price was lower per useful therm 
on a particular furnace application. 


A works, engaged in the forging of 
steel rods, used oil in some of their 
furnaces for the heating of steel rods 
to a temperature of 1,200° C. At 
present they were installing a gas-fired 
furnace and it was intended to run it 
for a period, comparing running costs 
and performance with the oil fired 
plant. In the design of this furnace, 
hot face insulation refractory brick 
had been employed, which had a 
lower thermal capacity and a lower 
conductivity than the fire brick used 
in the oil fired setting. 


Automatic proportioning 


This should have the effect of reduc- 
ing the fuel requirements of the plant 
and it was felt that a lower running 
cost would ensue and a better quality 
of product would result. 


The burner equipment was of the 
air blast type and included automatic 
air-gas proportioning controls which 
should ensure optimum working effi- 
ciency under all conditions of loading. 


Another serious competitor of town 
gas in the heat treatment of metals 
was producer gas. One large engi- 
neering firm in Glasgow had already 
converted four forging furnaces pre- 
viously using producer gas, and it was 
at present giving consideration to con- 
verting 19 furnaces, forging and 
annealing, also on producer gas. This 
firm had also just completed the con- 
struction of two town gas annealing 
furnaces with an estimated annual 
consumption of 150 mill. cu.ft. and a 
further two similar furnaces were at 
present under construction. 


Careful consideration 


Mr. Currie concluded: ‘It can be 
said that gas is, in the majority of 
cases, the ideal fuel for the heat treat- 
ment of metals. It is therefore the 
responsibility of the industrial sales 
organisation to locate plant employing 
other fuels, where it is considered 
town gas would be more efficient, and 
subsequently submit appropriate re- 
commendations to the customer. By 
giving careful consideration to design, 
and with the employment of modern 
techniques, a sound case can be put 
forward for a refined fuel such as 
town gas.’ 
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A W.M.G.B. STORY OF ACHIEVEMENT 


CERAMICS COSTS 
REDUCED BY GAS 


N the ceramic industry, the drying 
ie ware prior to firing is of very 
great importance, and the advances 
being made by the use of town gas can 
be judged by the following facts and 
figures obtained from Bullers Ltd., of 
Milton, which is one of the largest 
electrical porcelain manufacturing 
companies in the country. 


The conventional method of drying 
for many years had been by the 
‘stillage’ type of drier, which was 
merely a brick-built room of suitable 
size with steam or hot water pipes for 
heating. These pipes were heated by 
a solid fuel-fired boiler, and the 
average temperature achieved was 
96°F. The drying time varied with the 
type of article being dried, and occu- 
pied from three to 14 days. The rooms 
were also used as passageways, and 
the amount of traffic through them 
during normal working hours meant 
that considerable heat losses were 
experienced. 


The first effort to improve condi- 
tions was to convert the boilers to gas 
firing, and although some advantages 
were achieved, the drying time was 
substantially the same. Further 
thought was given to the subject and 


This view shows the 
improved handling 
arrangements of ware 
in the new gas heated 


dryers. 


eventually a prototype recirculating 
oven was built by Gasburt Ltd., of 
Fenton, Stoke-on-Trent, using town 
gas and a West Midlands type unit air 
heater. This oven was relatively small, 
but sufficient success and information 
was obtained for thought to be given 
to the building of a production size 
oven. After collaboration between the 
Directors of Bullers Ltd., Gasburt Ltd. 
and the West Midlands Gas Board, an 
oven was built which was immediately 
successful. Drying times were more 
than halved, floor space was saved 
which enabled plans to be made for 
factory alterations, labour costs were 
reduced, drying of the ware was more 
satisfactory and working conditions 
were greatly improved. 


A comparison in methods is as 
follows : — 


Old Method: 

Typical ‘ Stillage.’ Brick built room 
66 ft. by 15 ft. by 12 ft., with ventila- 
tion in the roof. 


Method of Heating. Steam tubes 
heated by converted gas-fired boilers, 
with maximum consumption of 900 
cu.ft. per hour, and no thermostatic 
control. 


After making, the ware was placed 
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mm boards, each board separately con- 
veyed to the stillage and placed in the 
irying position. When the ware was 
dry, each board was handled again to 
make up loads for firing. 

New Method: 

Double-cased_ recirculating ovens 
in which the air movement is created 
by an axial flow-type (aerofoil) fan 
and spread by carefully balanced dis- 
tribution ducts over the whole stove 
area, with intermediate ducts acting as 
compartment divisions. Each com- 
partment has its own damper system 
enabling partial or complete isola- 
tion, which permits work to be taken 
in or out while the stove is otherwise 
operating at full production. The 
return air ducts are connected from 
selected top positions to ensure uni- 
formity of air and heat flow through 
the highly sensitive product. The re- 
circulation system is fully dampered 
and is complete with fresh air inlet 
slides, together with the gas heater 
induction system. The combustion air 
is provided by the axial flow fan, and 
a small cool air duct prevents over- 
heating of the fan motor, which is in 
close proximity to the burner. 
Humidity ducts are lead from con- 
venient positions on the drier and 
release the accumulated moisture. 

After making, the ware is placed on 
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This striking view is of the gas heated 
ovens, used for drying the largest type 
of insulator. 


trolleys, which are positioned two 
high, by mechanical loader and 
pushed into the drier. Each compart- 
ment holds eight trolleys, and the 
number of boards per trolley varies 
from eight to 18, depending upon the 
type of article. By this method, up to 
36 boards are pushed into the drying 
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oven at once, as against single placing 
of boards by the old method. These 
ovens were designed to cover the com- 
plete range of products being manu- 
factured. 

Methods of Heating: 

West Midlands type unit air heaters 
mounted on top of the ovens with con- 
sumptions ranging from 600 cu.ft. per 
hour to 900 cu.ft. per hour are used, 
each having Sperryn thermostatic con- 
trol, flame failure equipment, and a 
suitable solenoid wired through the 
axial flow fan. Remote control is 
achieved through the axial flow fan 
starter switch. Thermostatic control 
enables the temperature rise to suit the 
article being dried, the average work- 
ing temperature being 120-130°F. 

There are now 14 driers in use and 
due to the greater efficiency of the 
Gasburt driers, there is far less heat 
loss into the factory. The overall pic- 
ture now shows (a) greater production 
from less floor area; (b) wider cover 
by overhead space heating; (c) lower 
total gas consumption. 

This is a typical example of the way 
in which town gas can be adapted to 
meet the ever increasing demand for 
drying in the pottery industry, for new 
equipment and conversion of existing 
equipment, both steam and electrically 
heated. 





INTRODUCING THE PARASHEET 


A new gas fired warm air furnace, 
works tested and conforming to B.S. 


HE new Parasheet model P/ 35, of 
35,000 B.t.u. per hour output, 
has been specially designed to meet 
the growing demand for an air heater 
of low rating for domestic heating. 
The P/35 is a small compact piece 
of equipment ideally suited for new 
or existing houses; its very size makes 
location and fixing a simple matter. 
The heat exchanger is of stainless 
steel welded gas tight and ensures 
maximum transfer of heat. 


Inaudible 


The double inlet multivane centri- 
fugal fan with spherical seated bear- 
ings is resilient mounted for maximum 
quietness and is almost inaudible ‘n 
operation. The incorporation of this 
high output fan working at low speeds 
makes it possible for the unit to be 
used with long duct runs and reduces 
the size of grill area to a minimuin 


to that associated with large plenum 
units. 


Local requirements 


Discharge velocities up to 400 ft. 
per minute can be obtained, which 
reduces the room temperature differ- 
entials from floor to ceiling and 
generally improves temperature distri- 
bution. The belt drive from the 1/6 
h.p. motor allows wide speed variation 
to meet local requirements. This 
motor is fitted with a self-setting ther- 
mal overload switch giving full pro- 
tection and the drive is by vee belt. 


The whole fan assembly is accessible 
by a lift off door. 


The burner and automatic controls 
are completely enclosed and are in- 
spected by removal of a lift-off door. 

Each heater is works tested and 
combustion tests conform fully to 
B.S.717. 


Waste gases are exhausted from a 
4-in. diameter connection on top of 
the heater. A down-draught diverter 
is not incorporated in the heater, but 
any diverter connected to the flue must 
conform to B.S. 766. 


Connection for supply duct is on the 
end of the heater and allows ducting 
to branch off in any direction. 

The air inlet is interchangeable and 
can be either on top or at the end 
of the heater and all air passes through 
a filter, the housing of which incor- 
porates a flange for connection of a 
return air duct. 


The whole is encased in a robust 
sheet metal cabinet of smooth lines 
and pleasing design, finished in a high 
quality stove enamel. Parasheet gas- 
fired warm air furnaces are supplied 
by Paragon (Leeds) Sheet Metal Com- 
pany, Coronation Works, Ring Road, 
Beeston, Leeds, 11. 
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KNOW YOUR KITCHEN EQUIPMENT 


1 —Kitchen 


organisation 
By GASTRONOME 


T can be assumed that every indus- 
[tciatis appreciates all there is to 
know about the equipment and plant 
in his factory or workshop; that he 
will understand the potential and 
relate it to the output required and to 
the manpower available. Such plant 
that does not pull its weight and is a 
possible cause of delay to the produc- 
tion programme is probably ear- 
marked for replacement. But is a 
similar approach taken to the cooking 
equipment in the factory kitchen? The 
same principles apply—in fact, the 
number of staff employed is usually 
more restricted, allowing little room 
for flexibility. 


Time schedule 


The time schedule in the kitchen is 
probably the most important organisa- 
tional factor of all. All phases in the 
factory, not just in the restaurant, 
have to be geared to the production 
of the midday meal. 

There is a tendency to compare 
catering cooking equipment with its 
domestic counterpart. In fact, it is 
more appropriate to compare it with 
the production equipment of the fac- 
tory. In other words, the efficient pro- 
duction of food comes only from 
efficient and correctly-specified cook- 
ing equipment. 

What equipment is available and 
what can be achieved from a correct 
specification? 


Kitchen organisation 


It is proposed to deal with some of 
the classes of cooking and food service 
equipment in future issues of ‘GAs IN 
INDusTRY.’ It is also intended to go 
fairly deeply into the output, potential 
and advantages of a sound canteen 
organisation. Kitchen organisation as 
such is often referred to in these cater- 
ing articles, and is an important factor 
in the efficient use of all the equip- 
ment, frequently being essential in the 
potential of a particular appliance. 

Kitchen organisation involves all 
work phases from food delivery to 
storage and preparation, cooking, food 
service, washing up and the clearance 
of waste. The aim, of course, is to 
carry out all these movements with the 
minimum of effort, hygiene and the 
best possible cooking results. 


A kitchen planned by Benham & Sons, Ltd., in co-operation with Mr. J. H. 


Barton, Catering Superintendent of Kodak Ltd., Harrow. 


gas. 
fryers. 


The staff must have specific jobs 
and set times to carry out the various 
operations. It is, for example, advan- 
tageous to good cooking and appetis- 
ing food service if these processes are 
carried out as near as possible to the 
actual time of service. 


Speedy service 


This ideal can only be obtained with 
speedy and responsive equipment—for 
example, a frying range used for cook- 
ing potatoes, fish and meat prepara- 
tions can be specified to produce an 
average of over 200 portions from the 
pan in our hour, allowing a total time 
factor in the kitchen organisation of 
14 hours to bring the pan into full 
operation, cook the prescribed load of 
food and to complete the service. 

This relatively fast speed compares 
with many single pans and even 
double pans in use today that would 
take double the time. 

With the fryer of modern design use 
of the relay valve, in conjunction with 
the thermostat and a time setting 
ringer, enables the cook to carry on 
with other duties without having to 
stand over the range or to worry about 
the fat smoking or igniting at flash 
point, or overcooking the food. These 
controls will make certain that none 
of these things occur. 


Efficiency 


Sound organisation would site such 
a fryer alongside the main cooking 
range, this being the hub of all kitchen 


All heating is by 


In the photo are gas-heated cabinet hot closets, boiling pans and deep fat 
On the left is the main canteen service counter. 


work, because the fewer the walking 
paces, the more efficient the cook. This 
is a simple time and motion study 
familiar to all industrialists. 

The boiling tops or hotplates play a 
very prominent part in efficiency, not 
so much in a thermal sense, important 
though that is, but in the speed that 
can be given to the hotplate cooking. 
A range with burners of moderate gas 
consumption rating will require the 
food to be placed on it anything up to 
an hour before that of a modern 
speedy top. Time thus saved by the 
cook, can be devoted to preparation 
work, the most vital operation in the 
kitchen. 

Both the appliances so far men- 
tioned have the characteristic of speed. 
Other items of equipment that have 
this are water heaters and grillers or 
salamanders. 


‘Brewing up’ 


There are so many water heaters on 
the market that selection of the right 
type to displace slow or worn-out 
equipment is a relatively simple task. 

Sound organisation will see to it that 
the person in charge of making tea 
and coffee will have all the boiling 
water needed at the precise time to 
give the best results. There will be no 
heating up long before the required 
time and no intermittent production of 
the full amount required. 

It should be possible to complete all 
preparation and brewing within 30 
minutes, except for bulk water boilers 
that require one hour to produce boil- 
ing water. 
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